(19)B*BmtJr CJ P) 02) & ^ 1^ ^ ^ (A) 



#1^6- 153087 

(43)&MB ¥fi£ 6^(1994) 5 ^310 



(51)IntCL 8 
HO 4N 



5/335 
1/40 
5/217 
9/09 



P 

G 9068-5C 
A 8943-5 C 



F I 



if^CD^13(^ 12 JO 





#8^5-175596 


(71)£BCA 


000002185 














(22)£liffiB 


¥^5^0993)7^156 




JfcS*iBJIIE*fliJII 6TI 7 #35^ 








(72)^# 






(31)ffi$fctfe£3M#^ 


^^4-248057 




iES«SAJIIK4k&JII 6T@ 7#35^ 


7 ~ 


(32)£5fcB 


¥ 4 (1992) 9 J! 17 B 








(33)1g5feti±5S® 


B* (J P) 


(72)^HJ^ 








#J$¥4- 248054 




Xff,&&}m%&l\\ 6T@ 7#35^ 


7- 


(32)ffi3feB 


¥4(1992) 9^170 








(33)H$fcti±$I@ 


B# (J P) 














*^»SiHE*ail| 6Tg 7 #35-^ 


7- 
















(74)ftmA 







(54) [ isw^a; ] mmxf&miEjjm 



(57) [S»] 

Mlft] * * V 4 6 frt> tiffiKOfiSH P <D*RSiIfR 
Px0{Mxtfl*9ttl£tt5o cntC^LT7U-A>< 

#&lT'ti, I Q 1 -Q x K I Q 2-Q x | • • • | 
Q8-Qx | tf^ft^ftftgSft, /^77^'J20 
§7 KUXIC» £&3:ft5 0 ^(CCOMy^r^y 
2<D&7 KUX<Qffi#M I NtttM&a¥83te«l&? 
ft, ttS^ftfc*fe^ffi^«/jN(C%5BHQy (=Q1~ 
Q8) AWJSft, C<Dy©ffi#Y7 1^X^7 77 4 

4 5<Dffit©fe£BP<DKIteBl£P xtf^OHHOBffS 
PyT'UlE^ft^o Cfttc<fcoT*RBii?P xOJIiEtf 
fffcftSo 



Px = Py 



(R.G.B) v ■ y 



vi5 



-46 




(2) 

1 

H*k J t©BHBBk<DflH*#iD, 

©BB*ffi^T±E*BBJtW)llfIE*fT3 * 5 fc Lfc c 
k *8B k * ^SSS^UffllE^ffio 

ftBO^fflOfcBBBOffiBfcftJoYSBOfeglHI© 
Bi£k*BBiitkfl£ UT*liE*ff 5 «t 5 K Lit c k * 

2B«0fc»BB0li!BfcB^T*lffi-r*BBfc«fll 

^0f^RJtfc**fc»B«tiEBfc»lW*«©fcfi ' 
HQBBk, BfflB®36«BBk?fflH*#»sa»# 20 

feBHOtt^BJEffiBlcJ:!), ±EfcRBBk, ±Eff 
BQe&MO&BBJKOfiUtettOTSBO&gnofl 
« k ©*f IE*fT& act k 1 3H«*B«IE£ 

So 

4 ] ±Effit©fe2Bff#* fcB*©62B 
©kttt, ±Effi0fea»HkLT»0fe£M*ffli^4«I: 

^tcbfcci k k -r a i TisBass 3 eb<d 

v^ftfr 1 £Eft®M&KttiE#& 30 
tt, ±Effi©fe£fflkLT#*fcttBeu<a:i:ft&* 
1 71S«*«3E«OV^n* 1 5EB0B£fcK 

c»*«6] ±mwmxmt. c c dwwr^o^b 

5 C k fcftB k "T 5 1 71S»*W 3 12*© I > 
1 EE«0B**K*liE£i£. 

[w*«7i ±EfcBB«*£tfBBtt* m±mm- 
&&zt *¥f&ttz>wmm i 7is«#si 3 mm<D^-3 40 

n*» 1 qSE»<DB*fcRBlE£ffio 
[11*98] ±EfcBBB*atrtM»3\ 3«^©C 

mxm 1 7iS»««3E«ov^n*» i jrebobb* 

BJfIE£i£o 

©jagr-fift 5 <fc $ fc Lfc c k *#§ik f 1 ft 

S«**3E«Oi^*i*» l 3(E«4>UkfcR4fiEA 

So 

[RjfcBl 0] ±E4fIEttBt>fflH©3i^BJlS©ttB 50 
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2 

fcafS*SBB*RfeT*«Lfck*®BBkHi;K«0 
KfeT'MiE Lfc C k£#Mk 1 7bg»*SI3 

EBO^-Sftfr 1 *E«OHJR^B«liE*tto 
[«#« 1 1 ] ±E«jE*fr* 5 «BE# BtiffiHS* 
Jtttr«ffiH£Jttg£S£, IB l offiBKWJfettk** 
U MBUUtK^aJ: OOflBMIfltKn 1 OffiHftW 
J6«WTOk*tt, BfcfBHoa^ilBOffiBKttJS'r 
SB**KfeTB Lfc k £ ©PilBk n CBBIORfeTM 

3E«©v^ftfr 1 EE»W>B*fc»ttiE2f}fc, 
[M$5 1 2 ] ±E»iE*fT* 3 ffiiE#l§iitiMS% 

*ftBkf 1 7is«*«3E«ov^n*« i m 

EBOfiBfcBlfiKrfe, 

1 3 ] ±E«SE*fT* o WE&mv<DW§m 

&%.vximjE(Dm i Bsonsfttt, ±e*rb*©» 

SBlS^efigi>7 r D >y ^CflBOi/^ftfr 1 oolli 
IB 2 01<D«M«HifttfXtt»jEtt±EB 1 Bi k«S 
±E» 1 HikttSfcS£fafc«B*ttaiLTV*--# 

ffiwso* # vbb©b ^T-ffiiE-r set k f « 

W*9 1 71SB3J8S3 E«©<^r3ftfr 1 8EK0BBX 
BffiIE73ffio 
[fgB£©f¥*lfl&IBHJl] 

[000 1] 

[£H±©fiJffl#5] MAtf C C D^©H«c 

[000 2] 

*A^7tcffiffl^tii. 0 c c D«onwM? 

BHIIfflffi WJ^ttflllBlft tfffl V * 5 ft TV ^ o »B#<D}f 

[0 0 0 3] b^b^A^HihBfliOffl^T-ti, tt«W 
'>a©^BT*fcSS0Sft^fe5. #(cB#©x-y i?g|5 
««MIBffiKJ:oT»iE?ftftHJl60fe^-H 

^Sft^Jfeofe. X, 7D7^^B^<DffiiEttij|LT 

[0 0 0 4] C©«ft^n-y^l«iEt»l£;***fci6, 
0"J*ff7b-ix^t'J*ffll^T, ^BB^^HB^O 

ftTV4. LfrLCO^ffiTH:, MHAtBtTeBBlcS 



3 

(DmWlc jgffl X't 5 t> ©T*fi ftfr ft,, I: ftBB© 

-pfto 

[0 0 0 5] $fc«B©BfeK:#BSftft«»<Dfe£IH 
ffi*»%*iiEOR»)-et>x SuESnfcBBOfetf^SifSfc 

ft. 

[0 00 6] 

[fgfitfftiftLcfc 5 t-rsHffi] #»Btt«±©isiJS& 

{^©B*fc»£ffi?fTftfcft3fc»B*Qifftt<Dffifr 

y$?B#©i3i%*£ 1:3**1, v«fcLfcBBfcBWiE 
2ri££it«f SCSSo 

[0 00 7] *awofB2<oi«{4(se*oiiifli^B^rft 
T-trfcft 5 P^fr 6. * § * 7-H<**ftftSlffl 

BOfcBBBlcB^TtfiEf SB^fc^fSBfrftS 
IE©B9T*fcBjESnftBB©fo!>**aBfc:£{fcLT, 

"j" fC <£> o 

[0008] *mxom 3 ©i«a±a0B 1 atf » 2 

*MlEf 5 7? ffi fc 5 tttf 1 f * C t T'gft 5 fe^Nffl 
IE£ft3Ctft<, moffi^T^rrUXAT-B^RI 
BiEj^B&BBfcRBiE^iifcBttf SfcfcSo 
[0 00 9] 

MH*Bi*f sfcao^si *58Wfc«i:5» 1 <Dwm 

mmcm^xMJEtzmmkmmiEismcis^T, & 
p vkmmm p x ioam\cnzt zmo&g. 

fflQ<DWmQ x fc*OBHBBQ 1 ~Q 8 fc©BHfc# 
46, BfcfflB^^BBOffiBKttf&f *±Kffit©& 
3SIBOHJRP y*fflVT±IH^BH*©SiE*tT5 
{cL-ft&<DT*££>o 

[0 0 10] *«BKJ:SB2<DBBfcBBlE#iifi* 
©«tfB6fc5**nT^S«fc, tHSOfeSEH (R, 
G, B) i&^S5A7-IM, Sfe^BftO^BBB 
P x Oif »K»-3^TSlEf 5BBfcR»IE£iifc*s^ 
T, ttBOfeSBOfcBBBOffiBfcttJSf 
F^cDB^Rx, Gx, BxfcfcBBBfcJMfrLTBlE*: 

[0 0 1 1 ] *5IWfcJ:SS30B^RI*8IE^ffitt* 

7-B«*» *feSBB0fcKBB0«»fcS"3^T» 



(3) WM¥6-1 5 3 08 7 

4 

If *BBfcB«IE£iSfc*j^T» ffiS<Dfe^Pa±(c* 
SfcBBBftfiteftlSf SBOfeffiBOB*^ BBB 

©fe£B©B*fr&±eBJ*#a"?B&ftfc»t>«B© 
^v>B«teBfCctO, ±e*BB*fc, ±Effit©fe£ 
. B©KBBB©{4g£*fJSf *ffi©&SHI©B}|Sfc©1f 
IE*fT ft ? <fc ? fc Lft tOT-$5o 
[00 12] 

[Ml] *«WOJBlOH**IB*liE3firiSfcJ:nHr, tt 
10 BOfeSBafcBBBfc^OBBBBfcOBBfcffiK&fe 
^OB^e.*i6TffiiE*fTft?ttKLft©T\ Jttt 
ftffl¥ft«)£©7;l>=f D XATHiE^Tft 5 e t r*t 
5/*W»*tfi5f*ifiE%fT ft 5 C £#T* 

[0 0 13] *BB©B2<DBBfc»illIE#ffiK:J:ft 
tf, ttBOfiSBOfcBBBOffiBfcJMJf SB©fe£ 
HOB3Rfe*BB*4:l,ftLT*|jE*tTd©-Ps ffilES 
ftfcBBOfiaPFSBfcBfcf £<fc-5ftii2:#ft<, tt 

20 [0 0 14] *£BOB3®BBfcBBiE;£&K«fcftfcr 
ffiBOfe^BOBBfcfcBtf*^ ft *, B©fe2B<0 
KBBBfcftJ&f S«BBB©*-l?BfcfcKffifi»::fflB 
©&vM6fi£»£U Jl<Dtt^B^T'©^BB^ft^T' 
*<, B©fe2B©B**fcfiS»K.S«KL.;fc©TB 
7 ;l/ 3 »J XA T-jaoSft * BE* ft 5 c i: ft < 

aft i k a»* fcB*f lEtftf*. * «> ©#t# e> n*. 

[0 0 15] 

[HSS»J] WT, *SB0BBfcKMlE£ffi**iJBl,;fc 

fi ®sb^0 1 7b^^ 5 -cmwtZo tefmtosmam 

30 BB*jj*fB4fc«J:oT\ ±(*WBj«ifeSiWf 5. 
[0 0 16] B4(C*5l^T, 1<>X4 \frt><Dm®mz 
X'J XA 4 2 T*3Bfefc$M*£ftT, **Vfft*©C c 
D4 3R, BOCCD4 3G, «<DC C D 4 3 BtCfltJg 
jn5„ iin?)CDCCD4 3R, 43G. 4 3 BA^© 
fi^*tl^tlA/DX»S4 4R> 4 4 G, 4 4 BtC 

w^nSc cne.or , -i'->*^;Wb$nftf r -^A^7L' 

-A^ €-11 4 5fc»#&*ft&. 
[00 1 7] ^ftCCD4 3R, 43G, 4 3 BOW 
^BOttg^ESLft^^'J 4 6tfKtt5tt3. 
40 t'J 4 6«CCD4 3R, 4 3G. 4 3 BOSfBSST 

EPROMft*355o CO^^U 4 6*»6©1WBi:, 7 
U-A^€ 'J 4 5fr&ffi»tt?ttS&H£0tt#*ffitt 
EBK 4 7 {Ctt^^n^o ^LTCO^BIiIE(HlK4 7 
■eajfif 5BB^B»iE»ffiK:(seoTMjE3&'ffton«. 
COMjEStifcftBBOB^H^Lftv^JWWIiBKieai 
47/<-f-+BiEBO«aB««yi0B*^UT, 
;!/AiRtt7'J > htKBOEBBi* 4 8 K«|ft«nT'BjE 
50 ^nfeBBBBCB^fften*. 



5 

[0 0 18] ±jS<0*JSt»lJ5^»*iiEElB4 7rtT 

[0 0 l 9] Z.<Dm l tC*3V>T, 4 6fre>f£ffiS 

OfeSIH CP] ©KffiHfcPxOffiBxfflROdJSft 

JRQ l~Q8*^R*Ui*n*. &fciIigQxi:f]HiIiiit 
Q 1 ~Q 8 <D7*a y ^IEBcd 1 $J£I1 2 fcjjVf. 
[0 0 2 0] ZCMfo&ZftTzMUQx. tJSHH^Q 1 10 

~Q8©«*«iftjt«w«yi#aiK«»sn*, 

ttSSaa^S 1 IQ1-QxL |Q2-Qx| 

• • • I q 8 — q x i ^n^ntwsn, *y7r* 
20&7 Fuxofii^M i Ntmjaa^fS3{c 

t^fflff«/Nc&SH*Qy (=Q1~Q8) tffflffJS' 

[002 1] <:OY7KU^W774<DyOl*ffl^ 20 
T, 7l/-A^t'J 4 5 ©ffiR<Dfe35IM CP) <D*BH 
*Pxtf*©HH©lB*Py?liiE?tt«o CWCfco 
TfcKH* P x ©MiE*^T*>n4o 

[00 2 2] ±ft<D®.m7u y 5 Vffll L1t*%m<D± 

lT?ttffilO$HP R (#) . G (») , B 

(*) ©3 5®R£IBD T^Pdffifix, ^RSliiRPxtf ' 
UtHSftSi:, ^2Xf7 7"S 2{clA/C*P£lig (CC 

fflafcfraSc ccofflpjaatia^cD/jiS^fei.^. c 30 

fc£i>«l&CuH£y fcU P^PHD*:«Px^3 
ZT-yfS 3C^-r«KP i T-ffiuE-fSCfc-exi/FK 

[0 0 2 3] £5£05fc£^T#fii8f;:<J:SfetlH ; & 

H5<D7D-^-v-Mc:fc^T, glS^X^-h^nS 
K\ 7. tv 7°S T 1 TXRIH^P x©«8#IM3S 
4aSo ^til^2Xr > y7°S T 2T*^PSil^P x<D&E?& 
P^RXtiB-pafeS^S^fJWr^ti*. CCffe^P 40 
R Xtt B <0 * tt, » 3 7x f V 7° S T 3 T*<tS«fe£l?fi 

SS4Xf?7ST4 TffiOfe^raQ £ LTR tfi3££tt 

loo 2 4] JEfc*5X-ryrST5-PSHSi««l = 1 
KfflJHRffiSft, S6^fy7ST6T'i<9T*5A> 
SA^JBr^tlSo CUT* i <9<D£$ (y e s) it, 2 
£iC|f?7 Xf7 7°S T 7 T*P i SfctiQ i tf^RSSfitT' 
SS/j^jb^JWf?nSo J tLTfcK&HJli'efc^ (no) 
fctfi, M8Xf77ST8T'Z i = | Q i -Qx I 50 



«rlB¥6-l 5 3 0 8 7 

6 

fW2*l3o S/cI77t77"ST7T-P i SfefiQ i 
A^HH»Ott (yes) ti, *9Xff7ST9 
T% HiS-r-^-fcR, G, BZtlZtlSV-y K Of 

0 0-25 5V&m<DTJi'*>l>T-*-£Lrc££Z i 
= 2 5 5i£tt5 0 £££1 0Xf->7ST 1 OT'i = 

1 + 1 tJtlTS6Xf77'ST6(C^n5o 

[0 0 2 5] X, ^6X-r->7'S T6T*i <9T'4^ 
(no) tttt, m 1 1 7.TV7S T 1 1 Tgtt i *» i 
= 1 teUMHRSSti, fflSitftnin = 2 5 5 K8JJW8 
^StlSo S&K«1 2Xr<y7°ST 12TM <9T*£ 
Si^WJfir^nii. CCT' i OOfct (yes) 
fi, mi 3Xr-y7°S T 1 3T*m i n=M I N {mi 
n, Z i} tfttWSnS. MKJBl 47f'y7ST 1 4 
"Cm i n = Z i T^S^SA^JWl^nSo CCT'm i n 
= Z i<Dfc£ (ye s) tt, mi 5 7f77"ST 1 51' 
y = i IZZftZo mi 4XTV7S7 1 4 Tm i n = Z 
i T'&V> (n o) fcfr> mi 6Xf^7S T 1 6T'i = 
i + 1 tZtirmi 2Xx-y7"ST 1 2(cM?tl2)o 
[0 0 2 6] *LTmi 2XT77ST1 2t'i<9T' 
(n o) mi 77T77S T 1 7T'^PS® 

JRPx^OjaBOHJRPyTWiE (Px = Py) £ 

tu saa*^7 (x>k) $ti?>o ?e>»c<:©j!!ia*v 
4 6Kisit£ft:fc£T©fcKH*p xk»ltii 

[0 0 2 7] m*>> C©£flS0ifc«J:5lfi*fcRMiE#ffi 
tei5i>TttfcieiIJI5tffcse£IBI P ±OffiS x 
^, *O*BfeSHIP^RX«B<0«^t4«ljEffl6SIBI 
Qf:LTG<DfeSH%, ^RlfeSPaP^GtD^ttffliE 
fflfeSFiQtLTRcDfe^%ffifflT5o *E*©WE 

cth. \m<DWLK>i5thx, mmr3<Dm<D&nm£ l 

TVSo ^R5H^<D*t>0fc(i8fflOiB^#fi-r5O 
T% 8ffl<Oi83lSIHi:©MO*6««**«>*. tt^ttfe 
2JMP*5V^ fflIEfflfe^P^Qfc¥ffiT'^(D8{iOH 

m®m<Di(LW* ytu sskc^khms p x zmmmm 
[0028] b x±.m<ommm<o*%.w\z &%mm 

^BMESftfcititf, ttKOfe^lMIPO^BiiJRPx 

fe^F^Q^ii^Q x, Q 1 ~Q£'*r&gibTttlE%ff 5 
<DT*, JtK«1BJflft«l<aT«iE«fTa d fc« 

[0 0 2 9] *j3±3©*«iBK«k*H**B1ijB&tt 
£*5V>T> ffiSOfe^P^ P j5C R * fc« B CDfeS t f 
«, ffiOfe^F^QilLT!^G©fe^P^^rfflV^?, 0 Sfcffi 
*©fe£HPtf»G<Dfe£lffl©i:*l4, fl&OfeSHQi: 
, LTR f BSL < tiCtl?>?rtoS (R + B) Lfcfe 
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ttBOMIEKttGtf, ^GOffilEtttirag (R + B) <D 
[0 0 3 0] ±izEOll«0!"Ptt^BOflflfrsSIBWW 
yx n lfi''b;W)?D?i'ftTffi«*i:9, RUSH© 

3jtv>ffiaK:»*s-rsft^ia©H**fflii^T*B<D#fiE-r 

fcV^feOfcfcfc. C©BBfcKJllijE£i£©-*£M 

[0031] #tFiJ©1f§j£&E4 fcR«03RttH*ffl^* 20 
CtWSo W> 1U-CCD4 3R, 4 3BCDH 

ft, CO^t'J 4 6frP>£D«$fifc, 7l/-A^t'j4 5 
A^R#a*tiS*HiR04iRx. Gx, Bx^KM 
IE0B5 4 7 fcfltt&SftSo ^LTd<DM&*iiIE[3g§4 7 
■p»a-r«HSR^I6«liE*ffitfi£^T»iE^fTbn*o 

[0 0 3 2] *«!Uc«kSiB*^«fl|jE*tto7;i/^y X 

SIP xOflHHtfflMtSnS. ^(Cl2Xf7/STE2 
^KBBSRP xKWJST**©f^H<DB3l6R x**ffifc 
OMiE^SfCfcoTffiiE^nSo S&fcB3Xrv>7'S 
T E 3 TfcKB* P x K«iS-r BOHJRG x 

3W8 2 Xt y y S T E 2 £ H-OSKKfSfc «fc o TfcflE 
£tt£ 0 £fc£4XTyXSTE4T*KBBfiSPxf<:fl 
JSt £>it©fe£F.j]<DBiS B x #812 Xt v 7°S T E 2 t 

Ttt, *BBifi©JSBBigW3ffi»C<koTfi8lE-f573 40 

4 s c 

[0 0 3 3] ±30l£MflK<fc5BS^B»*i£{;:*5 
^T. ^B«uE@SS4 7T'»DS££*lfcMIEBillR 
y, Gy, By«DRAMiP07L/-A^ ; eU 4 

[0 0 3 4] ±j&<DB4lC7K?mtiLVlt7lr-l»**:V 
4 5fr5fcftttjEftl9Bft4 7'\<0^BBiRfC^-rS 
R, G, B5£W©$»Px = Rx, Gx, BxMtC^B 
MEIalSS4 7*>?,7b-A^ ; eU 4 S'vfelffrf SfcilEB 50 
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HlPy = Ry, Gy, B y */<7b;WCiflSILfca^>- 

[0 0 3 5] C 7 Lfc*ffiJOB^BffiiE^K:J:n 
tf, ffi«OfeSlffl©*BB*P xOffiBKWJC-rsffi© 
fe£IH©HJRt>fc«B* (Rx, Gx, Bx) £j|4L 
T*fIE£f74-5<DT\ KGELSftftiPofcH^fc, 

4 1 fe<D*fIEf£i:ffe<DfeK4 0 SfioAV 3feffliEf£i: 

[0 0 3 6] 4fcft*©mtffetSW£ffiV>fc*fiET* 

^gijfcfflatf 4 y % £#©sasa<a*ifc 4 

tffcofc. cnicWLT*^J(C«fc^B«^BffiiE^r£tC 
<fcft&\ ±g|5<Dfe©B#I^^Btm4LTffiE^ff4^ 
<DT\ ffiiE%fT4d7;l/^UXA^gg#fc4oT> ttilE 

[0037] ±a©B 1 £?? 2 onsstw-ptiastji:^ 

£*t4 3 £i£ttfcaSK:#t<JS*ifcfe£ra<05 *>> *B 
BB©fc^IEtt4fe£ra*frii>TBBfcK*f jEfcfro fc 

fcH45#«tffcy, »B®B2©£BB©«£*i»» 
©#*JSttfc^H©3 SfcBBBOfc^iEftfctegM 

[0 0 3 8] t:5T% SlKtfS2 0*K«l*^y:8 
ofcB«^BfflIE^ffi frn«"ffi#47;b=f 'J XAT'g 

So JXT, c©BB*KMlEj&ifc*B7 7!iSHl Ofc* 
-pTi¥Et"?>o 

[0 0 3 9] »JOl3^IMOii*W->XfAM 

«B4 tm-<Dikffim*m^%ztffti!>%.?> 0 z<om% 

«^T-O^B«iiElHl8S4 7 rtOBB^BBMiESffiO^i* 
W7;Urf y XAcD«tS%0 7 Kjj*T. 
[00 4 0] 07fiH3O7a-f-^-h tBS^H-T- 
feSCDT-ia 3 f^Lfc^Xr «y Xt^LTX^-y 7S 

si' T{iii»K»««n*fe«snQtt=aifeR, g, 

BT\ cne,SR, G, B±T'©^B^4S x OXBBSl 
P xtf!8 A<D^CR^R x»C£ofcfrSo 
[004 1] ^2Xf7/S2' , S3' T*fi03 
<0«2Xf7/S 2Stf^3Xr-yXS 3tc^i5LTQ 

5 F^±T'cr)tSMjiaaRO* P $M±T?O^BB«l«ffl*»ff 



» 



2 ' vwmsMztiitG&m g sd* b T'kf&mm r x 

{CttJSLfcBB (08 BCOG xRtf08 C<DB x) Kg 
ttB 3 -ettUHBiR fc©JI*rD y *WK#4j>T«'.btt 
Il^raax-mi nS^l^TV^, #fc03©B 

3xx-y/s 3fcj*js-rsxf-y^s 3' Timmvm 

tSV^OfiIx*f>Rx = Ry, G x = G y , Bx = 

BBJRPx©ffi«T»0*Pyfc:«t»ifc!bV CCTtt 
B»fc$MW£ftfc3BfeR. G, B#B60tK«:4fiE2 

[0 0 4 2]" xy 5^»»T4r* WW 

£le]jg-f J fc&fCB 4 X-fy7S 4' X'T.L-'Jy^^. 

Jt^tfJfiHcLTt^Jo 

[0 0 4 3] ±ELfc7;l/dfUXi,*EKH8 7!iSBl * 

y=min {max[ I Gl-Gx | , | Bl-Bxl], max[ I G2-Gx 
- . nax[ I G8-Gx I , | B8-Bxl]} 

[0046] COSl(ia8B, CT'^1"3x37o7 
y © G Rtf B <D 2 BBHI©€W>S{fc*£fe£IB©g©lft 
*Hfi©*£V (max) £©BT*fcU cnfcT'ay 
tftCDl&mwmi ~8XMH>. *0*"P«/JMB (mi 
n) fcft-*j&*-*fcfc»tMx (D^KBBR x K-fflHO 
3&Mft«y t Lf:k<DT*& Jo 

[0 0 4 7] ^fiCO^ma x -m i n'&lCfflfeZtl 

[0 0 4 8] X> *IHO»<*V^IIyPtt±EUfc* 
fc, Xy^Stffcfi*^ 3felHI$ffiIELfcfc£fetfS 

^SfrSfr*«BLTV3. Bn-6*lOfMWS**M 0 
JW±T*« t (BBr- £ ii 8 tf y h £ 0 ~ 2 5 5 PgH 
t LTVS) 17 ->*g|5»{C WWtfSOTS 3 X 
f-y^S T E P 3T'lima x-m i njiT'^&fcyCDfii 
1 0 *iSfr£fr £ffl»?-f Jo NO CDWftttB 5 Xr 7 

^step 5(cj|46e>n> 7Ki/xci«?n^ 



(6) ffl¥6- 1 5 308 7 

10 

<D7f'y7S T E P 1 T(i7 K L, #©B2 

Xry7STEP2^ttfc»BlEBB4 7rt©CPUtt 
KKBBtfBSfrSfrfcffiWU XBIX^v^NO? 
Stiff B 5 Xf y 7* S T E P 5 T'7 F bX% 1 inHf 
Jo X, B2Xry7STEP2-efcKBBJb , a&SYE 
S©*£tiB3Xry:7STEP3K3iii>&*i5o 
[0 0 4 4] 3\ fc«BBRxtffc«ffiB**y 4 6*» 

Vfe%B8A. B, C<0«fcB»fc#fflLfcB*.fcrR, 
G, B^fe^P^cr)B*(Drt©G, Bfe2SH^6B*!f 

com D ©BBO^TteBtfefflM^S^ffieoBB y * 
fttf J: < s CCaBWffittBAHaC l Kitm a 
x-mi nr££ffl^Jcl£tfttJ#Jo 
[0 0 4 5] 



I B2- 

-(1) 



Bx I ] 



YESOf^8»4Xf'^STEP4?R, G, B3 

fe|5p$£*BffiIE2ftSo 
[00 4 9] BP$B4XTy7*STEP4?l;i:08AT' 
R «SM©{M x {c J ^PdHlit R x {c ttJES-f J 0 8 
BRtfB8 CKSI-GRlf BSBtc*5^BBBR x»c 
WlS-TJBfgG xMB x£#46, RSM^BBBR 
x*SlTlHSLfe«feffiWO!»V^Ry, Gy. ByC 
Ht$*.T> R x = R y , G x = G y , Bx=By££ 
ttTR, G, B 3fe|B)B#tC^|5(5ffliE^nJo 



[0 0 5 0] T E P 5T(i7 FbX 

JtaSWfrttT, B 6 Xx y 7 S T E P 6 Tit C P U « 
lBB©i£B#»7L;tefrgfr&*iJB-f5. CCT*1@ 
B0jtBtf»7SnTVv&ttni£B2Xf-y7S TEP 

2icssfts, S6Xf-y/s-TEP6f i @s©j£2 

B7«B-e&*UfB7XTy:/S T E P7fii7 FbX 
%m 1 0 fcjjVf 7a 7^10 ©Bft x$S©Bjg© 1 O 

30 *WKttBl 0 AOroy* 1 OOflBfr&BiEfcft*. 
(f <tv>jbV c©*^j:BH©»^B*ffJa"?*»ofcH#© 
■*iU H»)©^B*2BBOjtB*i@l©36Bi:ti 

a»*Btffft5«tricf. w-s, i msco&Mvim 1 

0A©«fc:/ny* 1 0©flB*H$WBDfc:j£SU 2 
BSOitBUBl OBOttKfiBtgtBDCjtBrSBK 
tftftf-B^a y **»©|fIBIMi*«BKT 5 C £ # 

[00 5 1] B7Xry^S TE P 7T-7 KUXBSS 
ftfd&tiB8Xry7*S T E P 8 ?fcKB£4>*B*9J 
40 KU ^BBB^BVNO-pa&titfBl lXry^ST 
EP1 llca<6&ti7KUXttWI«tU g^tt^lRljt 
BA^ft>n5o ^R6B^©*J CY E^S) oJS^ttB9 
Xf7^STEP9TSlOma x-m i nftKctoT 
7d y ^O^OHHBB+TBfe i«?ftft*ffi»3 HJ-r fe 
fcfcfefflHoa^BBffifi&tHH-r*. 
[0 0 5 2] A(CB1 0Xf'7 7S TEP 1 0T'(iB4 
Xxy7*STEP4i:|il1S{CR, G, B3fe|B|^(CXKI 
MGEtffrbtU 1 l Xry^S TEPl 1T-7K 
U^mWAStU Bl 2X7 L y^STEP 1 2(cfco 
50 , T 2 HB©j«jW7SftkJW§fr©«KWftoft*.- 



I 



(7) 



11 

2@l<0j£aE«7ffjS£*ifc^ (NO) ©J§£«Sg8 7. 
T-y7°STEP8f;:li£ft, 2BI7^n-^l OrtO 

r^T©^s*^7L/c (yes) tssnxmBmctt 

[0 0 5 3] E©WCXy5^-M&tf»ft6*t*Hl: 
ffiEtffrfcftStfin a x-m i n r£T*©*BM$&att»3 

m# i oj.^±coBfica±a>^fc^w^4-r?.c 

fc^Tma x-m i nfW<Die*tf 1 0 l-XhfrSfrSrW 
BU 1 OttTfc&tf (NO) x>KtC?iJ5tf 1 0W± 
-pfciUfBl Ufy/STEP 1 4T*XA-i/*>^"5B 

[0 0 5 4 ]-r©^i»-s?yy«Mttfi«ailSOffilB 
©7f;i^m&M (i j) ttTSOt^ft. 

[0 0 5 5] 

r 1 2 1 



M (i j) = 



1 



1 6 



(2) 



10 



20 



[0056] z<om%z.2*-i?>7im*fi%o£t? 

x-y ^.T'4f5*WOSti&l»ltt§ C t #nj 
[0 0 5 -7-]-±JB©ftllfl5flaj-mG^-D-t>'9-*^&ffi 

R, v-tf>^M=l-G, 7xd-Y= 1 -Bfre>^£ 
-y^x^-^T'C, M. Yffi^*»fct>©*, * 30 

om^nsc, m, Yd^, sKti»taiaB«STaiaL 
fc»K*^ty, c, m, y, Km^wmm&mmickffi 

[0 0 5 8] *fl©S3©£«flfctt*lfcrSft5fe'\tt 

pJf£t£2>o 01 iStfBl 2K£BW)fcB}ltIE&<DB 
BfcjjVT. 01 l&GWm (3X3) lcKR|©&5B® 
Hfc (HISKti*) BtftffcBBB?*!), 0 
1 2ttB9 0BBfcBttIE£ttfc.fcoTttIE<DjS;£ftfc 40 

[00 5 9] gfc7n y *fcBf>xy ->*&#©^W 

©Aliens. 

[0 0 6 0] tt-3Ti:©*»lflt«J:5HJlS^te*|jE*fe 
TfcCft£flfflfc&T3i:£tfT*#, Cft*CJ:t>TCC 



#IW6-1 5 3 0 8 7 
12 

[006 1] 

[5?B8©$ftJg] £ 1 <D*%WlC£tUmM<D&£ffi<D% 

%tbTmiE*'m?<DT\ jtRWiB*ft«ua-p*ijE*fT 

?5fc ^ C t Tf? 5 <fc o K & r> Tco 8? 2 £ ft 

tf, ft£©fe£P<g©*BBSg©{&Bfc*ttS1- Sife©6£ 
BOBBfcfcBBBfcJifcLTlilEfcfTfcd©-^ *fIE 

*nfcB*oft3WFa«Kaffcr * * 5 % c t < , 

3©*JSPifc:J:tltf» 1 ®8iP!fcB2<D«B<&BW*H 
3fe£BI^©fe2HT0l*«*ffl^TttjE*ff*37Si 

fcft<, aolDS#*7;l/rryXi»-PH3R^««liE* < nI(i 
fcBBfc»MiE2fS#»&ft*. 
[Bffi<DB#&»ffll33 

[0 1 ] #»Bfc*3BBfcffiBjE£te©7;l/:JUXA 

[02] *58woHiR^»MiE*ffioffliajaa*sfi"r3 

x 3 HjS7n >y ?£5Vf BT-fcSo 
[0 3] *&Bfc*5BBfcli!&«iE*S©-£ffi0¥** 

So 

-[04] *5£B©BBfc«ffljE£ffi#ffl^&ftfc»«B 
8©&SI0T-&So 

[0 5] *BB©BB*»ffijE£S©-£«aB©fe*IB 
* f ijffl b fc 7 ;b 3* U X A % attB^ -T 5 It & © 7 d - f- * - 

[06] *%m<ommKv&miEJ5&(DmommmzmT 

[0 7] *«B©B*fc»ffiIE#8©3feHI$1fIE#tt 
%S-rMfc<fi©*fl6«9©7;i/J'JXA*KWr5fe«i>a) 

[0 8] *58B©B*fcRMIIE2fffi0R. G, B£B± 
(Cfctt i.^RSB« t *<Dift«HB*WBT 5 7*P 7^1 

[0 9] *£H0B*fcra«IE£i£©3fe@»auE£8: 

**-r5Kffio*aajij<07;i/=f';xA%Biifl-r5J¥iBi* 

[010] *8B©B*fc«tfE*a0fcKJBtffc*U£ 

[011] *^BJ©B^^|iS?fIE7jaT*©MiEHU©^PiS 
Bfc£jjVf0T?&5„ 

[012] *«W©H*fctt*K£»?ttKfc©Bi«* 
[ft#©P¥l] 

1 *&*Hittn$aaiM8 

2 M777^t l ) 



13 



3 MiNttesaa^is 

4 Y7KL/XA^7 7 



(8) 

*45 7b^^^U 
* 4 6 HjRfc«ffiB**U 



^fcW6-l 5 3087 
14 



7 U-A 
CR.G3) 



[121] 
Px= Py 



[B2] 



Px 



1 Y7K^*'<? 7 T | 



JS&fisL 




01 


02 


03 


Q4 


Ox 


05 


06 


07 


08 



2 




«M *rfe ^ *=* -y 






CH3] 




) 












I*Px) 



■si 



mini IQl-Qxl | Q 2- Q x I ■ • • I Q 8- Q x I ) 



— S2 



PSB±T-O^P8B*Px^«iE 
= >Px£PyT*IE 



c 



S3 



x v H 



J 



[06] 



I 



0**MjE-r*~| STE3 



I 



(TTT7) 



lcr>^ C3 — -v — V- 



[08] 



Rl 




R3 


R4 


a 


R5 


R6 


R7 


R7 



Gl 


32 


03 


G4 


Gx 


G3 


G6 


G7 


G8 



Bl 


h 


B3 


B4 


Bx 


B5 


B6 


B7 


B8 



^ ^fe ej§ <^> BB 3zz PtfS 4* jOE -JT Sfe <t> 

— ^ a — -?--\ 



(9) «fBB¥6-l 5 3 0 8 7 



[12 4] 



41 L-VX 






43R 
► 


A/D 
















A/D 










|J 3B 








A/D 










CCD 



_44B 



[07] 



~Trz 



— SI 



(1)G,B ^ H -Ctt *x $C iri<OSI wfe C5iffi*y St 
®3^^»,Rx«rRy,GxS-Gy,Bx^By-CSIfex^ 



3 



(2).X A - 5> > 


1 


f 



S4' 



C±ED 



S2.S3 



^ a — -v — T- 



[B 1 0] 



—10 10 — 







| 1 















(2) 



#W6- 1 5 3 0 8 7 



[05] 



jfcMttSPxOjft#h ~ ST1 



ST2 



Q=R S -STA 




x=i — ^f- -v — T- 



W6- 1 5 3 08 7 



[09] 



CHEED 



T H =0 - STEP1 




STEP4 




STEP7 




yes STEP9 



max_minft^ 



1 



STEP10 



R,G,B3"fe|3|e#^ 








,yes ^£ 


















CIEEZ) 



^7 c? — *■ — ^ 



(12) 



«fM¥6-l 5 30 8 7 



[011] 




[01 2] 




PATENT ABSTRACTS OF JAPAN 
(1 1 )Publication number : 06-1 53087 
(43)Date of publication of application : 31 .05.1 994 



(51)lnt.CI. H04N 5/335 
H04N 1/40 
H04N 5/217 
H04N 9/09 



(21 )Application number : 05-1 75596 (71 )Applicant : SONY CORP 
(22)Date of filing : 15.07.1993 (72)lnventor : MIZUTANI YOICHI 



n t 

MATSUMOTO HIDEKI 
YAMAMOTO TOSHIHISA 



(30)Priority 

Priority number : 04248057 
04248054 

Priority date : 17.09.1992 
17.09.1992 

Priority country : JP 

JP 



(54) METHOD FOR CORRECTING PICTURE ELEMENT DEFECT 
(57)Abstract: 

PURPOSE: To sufficiently correct a defective picture element with simple 



configuration. 



CONSTITUTION: The position x of the defective picture element Px in optional 
color space is taken out from a defect position memory 46. As compared with it, 
the picture element Qx of another color space Q corresponding to the position x 
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CLAIMS 



[Claim(s)] 



[Claim 1] The pixel defective amendment approach characterized by to search 
for correlation with the pixel and the perimeter pixel of other color spaces 
corresponding to the location of the defect pixel of the color space of arbitration, 
and to amend the above-mentioned defect pixel using the pixel of the color 
space of the above-mentioned arbitration corresponding to the location of a pixel 
with the strongest correlation in the pixel defective amendment approach which 
amends the color picture which consists of two or more color spaces based on 
the information on the defect pixel for every color space. 

[Claim 2] The pixel defective amendment approach characterized by the pixel of 
other color spaces corresponding to the location of the defect pixel of the color 
"space~of _ arbitration _ amending"by"regarding - it~as "defect pixel in the pixel 
defective amendment approach which amends the color picture which consists 
of two or more color spaces based on the information on the defect pixel for 
every color space. 

[Claim 3] In the pixel defective amendment approach which amends the color 
picture which consists of two or more color spaces based on the information on 
the defect pixel for every color space With the pixel location which has an 
operation means to search for correlation by the pixel of other color spaces 
corresponding to the defect pixel location on the color space of arbitration, and 
the neighboring pixel of this pixel, and was obtained from the pixel of the color 



space of the above-mentioned arbitration with the above-mentioned operation 
means and where correlation is the strongest The pixel defective amendment 
approach characterized by performing amendment with the above-mentioned 
defect pixel and the pixel of other color spaces corresponding to the location of 
the defect pixel of the color space of the above-mentioned arbitration. 
[Claim 4] It is the pixel defective amendment approach given [ according to claim 
1 to 3 ] in any 1 term characterized by using the green color space as a color 
space besides the above when the color space of the above-mentioned 
arbitration is a color space of red or blue. 

[Claim 5] It is the pixel defective amendment approach given [ according to claim 
1 to 3 ] in any 1 term characterized by using the color space which added red, 
blue, or these as a color space besides the above when the color space of the 
above-mentioned arbitration is a green color space. 

[Claim 6] The above-mentioned pixel defect is the pixel defective amendment 
approach given [ according to claim 1 to 3 ] in any 1 term characterized by being 
the defect of a CCD image sensor. 

[Claim 7] The pixel containing the above-mentioned defect pixel is the pixel 
defective amendment approach given [ according to claim 1 to 3 ] in any 1 term 
characterized by being a static image. 

[Claim 8] The image containing the above-mentioned defect pixel is the pixel 



defective amendment approach given [ according to claim 1 to 3 ] in any 1 term 
characterized by being the image picturized by the CCD image sensor of 3 plate 
type. 

[Claim 9] It is the pixel defective amendment approach given [ according to claim 
1 to 3 ] in any 1 term characterized by performing the above-mentioned 
amendment by the independently same processing for every above-mentioned 
color space. 

[Claim 10] The above-mentioned amendment is the pixel defective amendment 
approach given [ according to claim 1 to 3 ] in any 1 term characterized by 
amending the pixel corresponding to the location of a pixel with the strongest 
"correlatiorrin"the~gray~of the~same~gradation as the gradation when expressing 
with gray. 

[Claim 1 1] whenever [ correlation / in which an amendment means to perform the 
above-mentioned amendment measures whenever / correlation ] - whenever 
[ comparison means and correlation / of ** a 1st ] - a decision value - having — 
whenever [ this correlation ] - the correlation value from a comparison means — 
this, when it is below a decision value whenever [ correlation / of ** a 1st ] The 
pixel defective amendment approach given [ according to claim 1 to 3 ] in any 1 
term characterized by accomplishing so that the pixel corresponding to the 
location of a pixel with the strongest correlation may be amended in the gray of 



the same gradation as the gradation when expressing with gray. 
[Claim 12] whenever [ correlation / with which an amendment means to perform 
the above-mentioned amendment measures whenever / correlation ] - 
whenever [ comparison means and correlation / of ** a 2nd ] -- a decision value 
— having whenever [ this correlation ] — the correlation value from a 
comparison means » this ~ the pixel defective amendment approach given 
[ according to claim 1 to 3 ] in any 1 term characterized by to perform smoothing 
processing and to change when it is beyond a decision value whenever 
[ correlation / of ** a 2nd ]. 

[Claim 13] the correlation detection in an amendment means to perform the 
above-mentioned~amen^ 

from any one pixel of the periphery of the block which consists of the contiguity 
pixel of the above-mentioned defect pixel. Or amendment is started from any 
one pixel of the periphery of a block which is different in the 1st 
above-mentioned time, the 2nd correlation detection ~ and — The pixel defective 
amendment approach given [ according to claim 1 to 3 ] in any 1 term 
characterized by detecting correlation in the direction which is different in the 1st 
above-mentioned time, and amending by the signal of the large pixel of 
whenever [ No. 1 correlation ]. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is used for the digital still camera which 
photos a static image using solid state image sensors, such as CCD, and relates 
to the suitable pixel defective amendment approach. 
[0002] 

[Description of the Prior Art] Generally solid state image sensors, such as CCD, 
~are _ used~for~a~videoncam^^ 

amendment approach applied to solid state image sensors, such as CCD, 
before value interpolation and average interpolation are used conventionally. In 
photography of a dynamic image, if it is an about 1 -pixel defect, for example, 
these before value or average interpolation cannot be comparatively 
conspicuous, either, and can carry out a defect. 

[0003] However, in photography of a static image, there is a possibility that it 
may be comparatively conspicuous also by a small number of defect. In the 
edge part of an image, there was a possibility that it might on the contrary 
become easy to be noticeable that only 1 pixel of colors of the pixel amended by 



last value interpolation changes etc., especially. Moreover, it was not suitable for 
amendment of a block defect etc. 

[0004] In order to make it correspond to such block amendment, the approach 
an operation etc. performs pixel defective amendment from the value of the 
perimeter pixel of a defect pixel is also enforced using the frame memory. 
However, by this approach, processing was not what it can be complicated and 
can be easily applied to noncommercial equipment. Moreover, in the edge part 
of an image, it was difficult to extract an edge from the value containing a defect 
pixel, and it was able to omit good processing. 

[0005] Moreover, amending the color picture which consists of two or more color 
spacesndivided ^ 

defect pixel for every color space is performed. In that case, the color of the 
amended pixel changed unnaturally and the error of slight amendment also had 
a possibility of on the contrary becoming easy to be conspicuous. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention was accomplished in 
order to cancel an above-stated trouble, and the 1st purpose of this invention is 
to offer the pixel defective amendment approach of having made it not produce 
****** of the edge part of the image produced when performing pixel defective 
amendment by an operation etc. from the value near the defect pixel performed 



by the conventional pixel defective approach. 

[0007] The color of the pixel by which the error of the slight amendment 
produced when amending the color picture which consists of two or more color 
spaces performed by the conventional image defective approach based on the 
defect pixel for every color space was also amended changes unnaturally, and 
the 2nd purpose of this invention has it in offering the pixel defective amendment 
approach of having made it not produce ******. 

[0008] The 3rd purpose of this invention is to offer the pixel defective 
amendment approach in which pixel defective amendment is possible with an 
easy algorithm, without being amended to a color which is different by 
considering-as-the-^ 

using the information on color spaces other than the color space which has the 
defect pixel of this invention made to constitute in order to attain the 1st and 2nd 
above-mentioned purposes to coincidence, and the approach of amending all 
color spaces including a normal color space. 
[0009] 

[Means for Solving the Problem] In the pixel defective amendment approach 
which amends the color picture which as for the 1st pixel defective amendment 
approach by this invention the example becomes from two or more color spaces 
as is shown in drawing 1 based on the information on the defect pixel for every 



color space Correlation with Pixel Qx and the perimeter pixels Q1-Q8 of other 
color spaces Q corresponding to the location of the defect pixel Px of the color 
space P of arbitration is searched for, and it is made to amend the 
above-mentioned defect pixel using the pixel Py of the color space of the 
above-mentioned arbitration corresponding to the location of a pixel with the 
strongest correlation. 

[0010] The 2nd pixel defective amendment approach by this invention is made to 
amend in the pixel defective amendment approach which amends the color 
picture which consists of two or more color spaces (R, G, B) based on the 
information on the defect pixel Px for every color space by considering that the 
pixels~RxrGxfand"Bxi^^ the 
defect pixel of the color space of arbitration are also defect pixels as the example 
is shown in drawing 6 . 

[0011] In the pixel defective amendment approach which amends the color 
picture which as for the 3rd pixel defective amendment approach by this 
invention the example becomes from two or more color spaces as is shown in 
drawing 7 based on the information on the defect pixel for every color space 
With the pixel location which has an operation means to search for correlation by 
the pixel of other color spaces corresponding to the defect pixel location on the 
color space of arbitration, and the neighboring pixel of this pixel, and was 



obtained from the pixel of the color space of the above-mentioned arbitration 
with the above-mentioned operation means and where correlation is the 
strongest It is made to perform amendment with the above-mentioned defect 
pixel and the pixel of other color spaces corresponding to the location of the 
defect pixel of the color space of the above-mentioned arbitration. 
[0012] 

[Function] Since it was made to amend in quest of correlation with the defect 
pixel and perimeter pixel of the color space of arbitration from the pixel of other 
color_ spaces, while the algorithm of a comparatively easy configuration can 
amend according to the 1st pixel defective amendment approach of this 
Tnwntiori^ 

[0013] Since the pixel of other color spaces corresponding to the location of the 
defect pixel of the color space of arbitration also amends by regarding it as a 
defect pixel according to the 2nd pixel defective amendment approach of this 
invention, what can perform always good amendment so that the color of the 
amended pixel cannot change unnaturally is obtained. 

[0014] When the pixel of the color space of arbitration has a defect according to 
the 3rd pixel defective amendment approach of this invention, The location 
where correlation with a defective location is the strongest is presumed in the 
contiguity pixel corresponding to the defect pixel of other color spaces. What can 



perform good defective amendment for appearance is obtained without being 
amended by color which is an easy algorithm and is different since not only the 
defect pixel in this presumed pixel but the pixel of other color spaces was 
replaced. 
[0015] 

[Example] Hereafter, drawing 1 thru/or drawing 5 explain the image pick-up 
equipment using the pixel defective amendment approach of this invention. 
Drawing 4 which shows the schematic diagram of image pick-up equipment first 

explains an overall. configuration. ^ 

[0016] In drawing 4 , it is decomposed into the three primary colors by prism 42, 
-aTCtttre-im^^^^ 

[ green ], and blue CCD43B, respectively. The signal from these CCD 43R, 43G, 
and 43B is supplied to A/D converters 44R, 44G, and 44B, respectively. These 
digitized data are written in a frame memory 45. 

[0017] Moreover, the memory 46 which memorized the location of the pixel 
defect of CCD 43R, 43G, and 43B is formed. This memory 46 is a white blemish 
or **** generated in the manufacture process of CCD 43R, 43G, and 43B, ROM 
or EPROM etc. which ****(ed) the address of the location which the blemish was 
given in the use process and became a defect pixel. The information from this 
memory 46 and the value of each pixel read from a frame memory 45 are 



supplied to the defective amendment circuit 47. And amendment is performed 
according to the pixel defective amendment approach mentioned later in this 
defective amendment circuit 47. Image information record supplied and 
amended by the record media 48, such as a film or print paper, is performed 
through various image-processing circuits, such as aperture correction required 
for the image pick-up equipment which the value of each of this amended pixel 
does not illustrate. 

[0018] Functional block explaining the algorithm of the pixel defective 
amendment approach in the defective amendment circuit 47 in an 
above-mentioned configuration is shown in drawing 1 . 

[0019] In this drawing 1 , the location x of the defect pixel Px of the color space 
[P] of arbitration is taken out from memory 46. On the other hand, Pixel Qx and 
the pixels Q1-Q8 of a perimeter of other color spaces [Q] corresponding to the 
location x are read from a frame memory 45. In addition, one example of the 
block location of Pixel Qx and the perimeter pixels Q1-Q8 is shown in drawing 2 . 
[0020] The value of this read pixel Qx and the perimeter pixels Q1-Q8 is supplied 
to the absolute value computation means 1. With this computation means 1, they 
are |Q1-Qx| and |Q2-Qx|... |Q8-Qx| is calculated, respectively and is written in 
each address of buffer memory 2. Furthermore, the value of each address of this 
buffer memory 2 is supplied to the MIN computation means 3. And with this 



computation means 3, the pixel Qy (= Q1-Q8) from which the calculated 
absolute value becomes min is distinguished, and the value of this y is written in 
the Y address buffer 4. 

[0021] The defect pixel Px of the color space [P] of the arbitration of a frame 
memory 45 is amended by the pixel Py of that perimeter using the value of y of 
this Y address buffer 4. Amendment of a defect pixel Px is performed by this. 
[0022] The overall procedure of this invention explained with above-mentioned 
functional block is shown in drawing 3 . That is, at the 1st step S1, if the 
defective location x and a defect pixel Px are found out by space [ of arbitration ] 
P [for example, R space of R (red), G (green), and the B (blue)], correlation 
TDTUC^s^'Trg^M^ wh ich~ prog resse~s~to the 

2nd step S2 and is different from P space (here R space), or B. Although this 
correlation processing has various approaches, a location where the absolute 
value of a difference with a 3x3-block contiguity pixel serves as min here was set 
to y, and it has accomplished so that it may result in an end by amending by Pi 
as the defect pixel Px of P space is shown in the 3rd step S3. 
[0023] The algorithm of the pixel defective amendment approach of furthermore 
having used hue Seki by this invention by drawing 5 is described minutely. In the 
flow chart of drawing 5 , a start of processing acquires the information on a 
defect pixel Px at the 1st step ST 1. Next, it is judged at the 2nd step ST 2 



whether the color space P of a defect pixel Px is R or B. When a color space P is 
R or B here, G is set up as other color spaces Q at the 3rd step ST 3. When it 
furthermore is not R or B, R is set up as other color spaces Q at the 4th step ST 
4. 

[0024] Furthermore, Variable i is initialized by i= 1 at the 5th step ST 5, and it is 
judged whether it is i< 9 at the 6th step ST 6. At the time (yes) of i< 9, it is further 
judged at the 7th step ST 7 here whether Pi or Qi is a defect pixel. And at the 
time of (no) which is not a defect pixel, Zi=|Qi-Qx| is calculated at the 8th step ST 
8. moreover, the time (yes) of Pi or Qi being a defect pixel at the 7th step ST 7 — 
the 9th step ST 9 - it is - pixel data -- R, G, and B - it is referred to as Zi=255 
"when it~considers~as digtt^^ 

Furthermore, it considers as i=i +1 at the 10th step ST 10, and is returned to the 
6th step ST 6. 

[0025] Moreover, at the time of (no) which is not i< 9 at the 6th step ST 6, 
Variable i is initialized by i= 1 at the 11th step ST 11, and Variable i is initialized 
by min=255. Furthermore, it is judged at the 12th step ST 12 whether it is i< 9. At 
the time (yes) of i< 9, min=MIN {min, Zi} is calculated at the 13th step ST 13 here. 
Furthermore, it is judged at the 14th step ST 14 whether it is min=Zi. At the time 
(yes) of min=Zi, it is made into y=i at the 15th step ST 15 here. At the time of (no) 
which is not min=Zi at the 14th step ST 14, it considers as i=i +1 at the 16th step 



ST 16, and is returned to the 12th step ST 12. 

[0026] And at the time of (no) which is not i< 9 at the 12th step ST 12, a defect 
pixel Px is amended by the pixel Py of the perimeter at the 17th step ST 17 
(Px=Py), and processing is ended (end). Furthermore, this processing is 
repeatedly performed to all the defect pixels Px memorized by memory 46. 
[0027] That is, when it is in the location x on the color space P which has a 
defect pixel in the pixel defective amendment approach by this example, that 
defective color space P is R or B and the defective color space P is G about the 

color space of G as a color space Q for amendment,_the color space of R is used 

as a color space Q for amendment. Next, a defect pixel and correlation of the 
circumference~oH^ 

correlation takes and it is considering as the absolute value of the difference 
between pixels as a direction. Since eight pixels exist in the surroundings of a 
defect pixel, the absolute value of the difference of a between [ eight pixels ] is 
calculated. When a defect pixel exists in the defective color space P or the color 
space Q for amendment in the eight pixel at a flat surface, the absolute value 
with the pixel is not taken. Next, the location of a circumference pixel with the 
smallest value of this absolute value was set to y, and it has accomplished so 
that a defect pixel Px may finally be amended by the circumference pixel Py. 
[0028] In this way, since it amends by searching for correlation with the defect 



pixel Px and perimeter pixel of the color space P of arbitration from the pixels Qx, 
Q1-Q8 of the color space of P, and other color spaces Q with correlation 
according to the pixel defective amendment approach by this invention of an 
above-mentioned example, while being able to amend with a comparatively easy 
configuration, good amendment can be performed also in an edge part. 
[0029] In addition, in the pixel defective amendment approach by 
above-mentioned this invention, when the color space P of arbitration is a color 
space of R or B, the color space of green G is used as other color spaces Q. 
Moreover, when the colqnspace P of arbitration is a color space of green G, the 
color space which added R, B, or these as other color spaces Q (R+B) may be 
TOedr^fhatns, "thB^M is 
fundamentally the best, therefore, to amendment of R or B, R or B of the 
direction of the addition (R+B) of G to amendment of green G is independent — 
more good. 

[0030] Although the defect pixel of the space in which correlation takes and a 
defect exists using the pixel of the color space corresponding to the location 
where correlation is the strongest within the block of n line xn pixel with the 
contiguity pixel of the correspondence pixel of this defect pixel of color spaces 
other than the space where a defect exists amended in an above-mentioned 
example, the color of the pixel by which the error of slight amendment was also 



amended in the case of this amendment approach might turn into a different 
unnatural color from a surrounding color. In the pixel defective amendment 
approach which amends the color picture which consists of two or more color 
spaces as other pixel defective amendment approaches of this example in order 
to make it not become such a different color based on the information on the 
defect pixel Px for every color space That from which the color of the pixel 
amended since it considers that the pixel of other color spaces corresponding to 
the location of the color space of arbitration is also a defect pixel and it was 
amended does not change unnaturally was obtained. Hereafter, one example of 
this pixel defective amendment approach is explained. 

[003it"^Tg^ClTC^ of 

this example can be used. That is, the memory 46, such as ROM which 
memorized the location of the pixel defect of CCD 43R and 43B by drawing 4 , is 
formed, and the information from this memory 46 and the values Rx, Gx, and Bx 
of each pixel read from a frame memory 45 are supplied to the defective 
amendment circuit 47. And amendment is performed according to the pixel 
defective amendment approach mentioned later in this defective amendment 
circuit 47. The value of each of this amended pixel is supplied to a record 
medium 48, and record of the amended image information is performed. 
[0032] The algorithm of the pixel defective amendment approach depended on 



this example is explained using the flow chart of drawing 6 . A start of processing 
acquires the information on the defect pixel Px of the color space of arbitration at 
the 1st step STE1 . Next, the pixel Rx of the color space of the red corresponding 
to a defect pixel Px is amended by the amendment approach of arbitration at the 
2nd step STE2. Furthermore, it is amended at the 3rd step STE3 by the 
amendment approach as the 2nd step STE2 that the pixel Gx of the green color 
space corresponding to a defect pixel Px is the same. Moreover, the pixel Bx of 
the color space of the blue corresponding to a defect pixel Px is amended by the 
... ._same^mendmerit_ approach as the 2nd step STE2 at the 4th step STE4. In 
addition, as the amendment approach, the approach of amending with the 

paying attention to the magnitude of a gradient, etc. can take an approach 
suitably. 

[0033] In the pixel defective amendment approach by the above-mentioned 
example, parallel storing of the amendment pixels Ry, Gy, and By to which 
amendment was performed in the defective amendment circuit 47 is carried out 
at the frame memories 45, such as DRAM. 

[0034] Although R corresponding to the defect pixel from the frame memory 45 
to the defective amendment processing circuit 47, G, variable Px=Rx of B space, 
Gx, amendment pixel Py=Ry stored in a frame memory 45 from the defective 



amendment circuit 47 just like Bx, and Gy and By were processed to parallel with 
the configuration shown in above-mentioned drawing 4 , of course, you may 
carry out sequentially. 

[0035] Since the pixel of other color spaces corresponding to the location of the 
defect pixel Px of the color space of arbitration also amends by regarding it as a 
defect pixel (Rx, Gx, Bx) according to the pixel defective amendment approach 
of the example of such a book Although it becomes other colors and is 
conspicuous in case of amendment of one independent color when it is not able 
to amend The effective color correction than which all three colors are similarly 
amended, approach gray infinite, turn into gray as a whole, and its ****** 
becomes less as color correction as a general trend unlike an independent 
amendment color becomes possible in case of 3 color correction. Therefore, 
always good amendment can be performed so that the color of the amended 
pixel cannot change unnaturally. 

[0036] In addition, in the amendment for example, using conventional hue Seki, 
when the defect pixel existed in accordance with the same location, special 
processing was needed, and there was a possibility that the whole processing 
might become complicated. On the other hand, since it amends by considering 
that the pixel of all colors is a defect according to the pixel defective amendment 
approach depended on this example, the algorithm which amends can amend 



easily by becoming easy. 

[0037] Although pixel defective amendments including the normal color space 
which does not have a defect pixel among the color spaces divided into plurality 
just like [ which performs pixel defective amendment using information other 
than the defective amendment space divided into plurality ] the approach were 
performed in the 1st and 2nd above-mentioned examples In the case of the 1st 
former example, although the algorithm is comparatively easy There is evil to 
which the color in the edge section of an image differs from a surrounding color, 
and jcolor spaces including the normal color space which does not have a defect 
pixel among the color spaces where plurality was divided when it was the 2nd 
latterexampte^ , i n 

order to bring an amendment result according to the capacity which amends 
each color space and to make an amendment result good, the problem by which 
the part algorithm is complicated was produced. 

[0038] By the way, the image which is not amended to a color which is different 
with the pixel defective amendment approach, then the easy algorithm having 
the 1st and 2nd examples will be obtained easily. Hereafter, this pixel defective 
amendment approach is minutely described by drawing 7 thru/or drawing 10 . 
[0039] The overall system configuration of the 3rd example of this example can 
use the same schematic diagram as drawing 4 . The outline of the overall 



algorithm of the pixel defective amendment approach in the defective 
amendment circuit 47 in such a configuration is shown in drawing 7 . 
[0040] Since drawing 7 is the flow chart and **** identitas of drawing 3 , 
corresponding to each step shown by drawing 3 , it gives a dash to steps S1-S3, 
and has been shown. In 1st step S1\ the color spaces Q divided into plurality are 
three primary colors R, and G and B, and presuppose that the defect pixel Px of 
the defective location x on these [ each R ], G, and B suited the R space Rx like 
drawing 8 A. 

[0041] In following 2nd__step S2' and S3', the correlation processing on Q space 
and the defective image processing on P space are performed corresponding to 
~the~2nd~step"S2"Of ndrawing~3~ ~and ~ the~3rd~~step~ S3r That~is^n — step~ S2' 
corresponding to the 2nd step S2, the pixel of the strong color of most the 
correlation with the pixel (Gx of drawing 8 B and Bx of drawing 8 C) 
corresponding to a defect pixel Rx is chosen in the color spaces G and B by 
which the rate was carried out for two or more minutes. Although this correlation 
selection processing showed the min method which took the minimum value in 
quest of the difference with a perimeter pixel in block by drawing 3 , the max-min 
method is used from the ****** pixel mentioned later in drawing 7 . Next, in step 
S3 1 corresponding to the 3rd step S3 of drawing 3 , the amendment replaced by 
Rx=Ry, Gx=Gy, and Bx=By from the location x of the strongest mutually related 



color accomplishes. Although transposed to Py in drawing 3 only in the location 
of the defect pixel Px of P space, three-primary-colors R divided into plurality 
here, and G and B will be amended like drawing 6 . 

[0042] In order to avoid the notch produced in an edge part, smoothing 
processing is performed by 4th step S4\ and he performs processing 
corresponding to a defective configuration as further shown with a broken line in 
an one pass if needed, and is trying to make it correspond also to a block defect 
in this example. 

[0043] The above-mentioned algorithm is further explained using drawing 8 
thru/or drawing 10 . At the 1st step STEP 1, the address is first made into zero 
witii^ti^fluw^ 

whether CPU in the defective amendment circuit 47 has a defect pixel, and if it is 
NO without a defect pixel, the address will be added one time at the 5th step 
STEP 5. Moreover, when it is YES which has a defect pixel at the 2nd step 
STEP 2, it is advanced to the 3rd step STEP 3. 

[0044] If a defect pixel Rx is given from the defective location memory 46 and is 
now judged to be those with defective, a color with the strongest correlation will 
be chosen from G of the pixels of the color space of R, G, and B which were 
divided into plurality like drawing 8 A, B, and C, and B color space. The 
approach of this defective amendment chooses that whose color after defective 



amendment is the same most natural color in a surrounding color. That is, as the 
amendment approach of a natural color, this selection approach can use the 
max-min method shown in a formula 1 in the surrounding pixel of the pixel of a 
defective location to a surrounding color that what is necessary is just to choose 
the pixel y of the location where hue Seki is the strongest. 
[0045] 

y=min {max [|G1-Gx|, |B1-Bx1] and max [|G2-Gx|, |B-2-Bx|] .... max[|G8-Gx|, 
|B8-Bx1]}.. (1) 

[0046] This formula 1 makes the point which expresses change of the color for 
[ of 3x3 blocks ] 2 pixels of G and B shown by drawing 8 B and C with the value 
~of the" way that the absolute value of the difference of each color space is large 
(max), asks for it by the contiguity pixels 1-8 within a block of this, and serves as 
the minimum value (min) in it the location y where correlation with the defect 
pixel Rx of the defective location x is the strongest. 

[0047] Correlation processing of using the point or distance from which the sum 
of the min-min method or an absolute value serves as min can be performed 
without being limited to such [, of course ] a max-min method. 
[0048] Moreover, in the location y which is not strong as for correlation, when [ at 
which it described above ] 3 color coincidence amendment is carried out, in 
order to avoid that a notch occurs in instead of [ from which a color does not 



differ ] and to perform smoothing processing in an edge part like, it judges 
whether correlation strong enough can be taken. That is, since a notch arises 
that the count result of a formula 1 is ten or more into an edge (image data 
makes 8 bits zero to 255 gradation) part, at the 3rd step STEP 3, the value of y 
for which it asked by the max-min method judges whether it is less than ten. In 
NO, it is advanced to the 5th step STEP 5, and 1 is added to the address. 
Defective amendment of the case of YES is carried out at the 4th step STEP 4 at 
R, G, and B3 color coincidence. 

[0049] That is, at the 4th step STEP 4, it transposes to Ry, Gy, and By with the 
strongest correlation which calculated the defect pixel Rx of R space by the 
formula 1 including the pixels Gx and Bx corresponding to the defect pixel Rx in 
G and B space which are shown in drawing 8 B and drawing 8 C corresponding 
to the defect pixel Rx in the location x of R space shown by drawing 8 A, it 
considers as Rx=Ry, Gx=Gy, and Bx=By, and defective amendment is carried 
out at R, G, and B3 color coincidence. 

[0050] At the 5th following step STEP 5, it judges whether address addition was 
performed and the 1st scan ended CPU at the 6th step STEP 6. If the 1st scan is 
not ended here, it is returned to the 2nd step STEP 2. Go for one of the pixels of 
the oblong x length length of block 10 who shows the address to drawing 10 at 
the 7th step STEP 7 if it is the 1st scan exit status at the 6th step STEP 6. That is, 



although what is necessary is just to perform amendment from the periphery of 
the block 10 of drawing 10 A fundamentally so that it can respond to a block 
defect, it considers only as the time of a strong mutually related pixel being found 
in this case, and the remaining defect is accomplished so that the 2nd scan may 
be performed to hard flow with the 1st scan. That is, in the 1st scan, the 
periphery of block 10 is clockwise scanned like drawing 10 A, and the 2nd scan 
changes that it is possible to ensure the amendment effectiveness of a block 
defect further, if it accomplishes so that it may scan counterclockwise like 
drawing 10 B. 

[0051] After address selection is carried out at the 7th step STEP 7, the 
"existOTTce~of"a^^ a 
defect pixel, it will be advanced to the 11th step STEP 11, and the address will 
be subtracted and a counterclockwise rotation scan will be performed. When 
there is a defect pixel (YES), in order to take out the most natural color in the 
perimeter pixel in a block by the max-min method of a formula 1 at the 9th step 
STEP 9, the strong pixel location in hue Seki is calculated. 
[0052] Next, at the 10th step STEP 10, defective amendment is performed to R, 
G, and B3 color coincidence like the 4th step STEP 4, address subtraction 
accomplishes at the 11th following step STEP 11, and a judgment whether the 
2nd scan was ended by the 12th step STEP 12 is made. When it is (NO) which 



the 2nd scan termination does not accomplish, it is returned to the 8th step 
STEP 8, when all scans within block 10 are completed by the 2nd time (YES), 
the processing corresponding to a defective configuration is also ended, and the 
amendment which has responded also to the block defect accomplishes. 
[0053] Thus, although amendment from which a color does not differ in an edge 
part is performed, when the correlation processing count result in the max-min 
method is ten or more, a notch is generated as mentioned above. For this 
reason, with [ if the result of max-min count judges whether it is ten or more and 
becomes ten or less in the 2nd scan at the 13th step STEP 13, although it will 
result in the (NO) end ] ten [ or more ], smoothing processing is performed at the 

14th step-STEP-14. 

[0054] This smoothing processing is accomplished so that equalization actuation 
may be performed using the spatial filter of a low pass mold, the filter in this case 
- counting M (ij) gave the value of a bottom type. 
[0055] 
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[0056] It changes that it is possible to prevent notched generating produced in 
an edge part by performing such smoothing processing. 



[0057] What [ obtained C, M, and a Y signal from cyanogen C=1-R which carried 
out complementary color conversion of these three primary colors, Magenta 
M=1-G, and yellow Y=1-B with the pattern generator etc. although the case 
where space processing of the three-primary-colors signal of R, G, and B which 
were taken out from the CCD sensor etc. in each above-mentioned example was 
carried out was explained ] Defective amendment is possible for C, M, Y, K 
signal pixel, etc. containing C and M which are taken out through the filter of C, 
M, and Y which were allotted to the preceding paragraph of a veneer type, a Y 
signal, and the black K extracted further in the extract circuit etc. similarly. 
[0058] It becomes possible not to be amended to a color which is different if it 
depends~~on the~3rd"example~~of~this~example7 but~to"perform"very~natural 
defective amendment for appearance. The image after actual defective 
amendment is shown in drawing 11 and drawing 12 . Drawing 11 is an image 
which has a defect in G pixels (3x3), a black corner (in fact red) part is a defect 
pixel, and drawing 12 shows the image which amendment accomplished by the 
pixel defective amendment approach of drawing 9 . 

[0059] Furthermore, the amendment which can also avoid notched generating of 
a block defect or an edge part is possible, it is hard to cause a breakdown to an 
amendment result, and that whose amendment is attained with an easy 
algorithm is obtained. 



[0060] Therefore, by adoption of the pixel defective amendment approach by this 
this invention, practical use can be presented with this also to CCD which has a 
defect more than former, by this, the yield of CCD can improve and a camera 
system cheap as a result, a printer cheap as a result, etc. can be realized. 
[0061] 

[Effect of the Invention] Since it amended in quest of correlation with the defect 
pixel and perimeter pixel of the color space of arbitration from the pixel of other 
color spaces according to the 1st this invention, while being able to amend with 
the comparatively easy configuration, good amendment could be performed also 
in the edge part. Since the pixel of other color spaces corresponding to the 
location "of "the defect pixel of the color space of arbitration also amended by 
regarding it as a defect pixel according to the 2nd this invention, always good 
amendment could be performed so that the color of the amended pixel might not 
change unnaturally. The pixel defective amendment approach in which pixel 
defective amendment is possible is acquired with an easy algorithm, without 
being amended to a color which is different by considering as the configuration 
which doubles with the approach of amending using the information on color 
spaces other than the color space which has the defect pixel of this invention 
made to constitute in order to attain the purpose of the 2nd invention to the 1st 
invention to coincidence according to the 3rd this invention, and the approach of 



amending all color spaces including a normal color space. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is a functional block diagram explaining the algorithm of the pixel 
defective amendment approach by this invention. 

[Drawing 2] It is drawing showing the 3x3-pixel block which performs correlation 
processing of the pixel defective amendment approach of this invention. 

example of the pixel defective amendment approach by this invention. 
[Drawing 4] It is the schematic diagram of the image pick-up equipment with 
which the pixel defective amendment approach of this invention was used. 
[Drawing 5] It is a flow chart for explaining the algorithm using hue Seki of one 
example of the pixel defective amendment approach of this invention. 
[Drawing 6] It is the flow chart which shows other examples of the pixel defective 
amendment approach of this invention. 

[Drawing 7] It is a flow chart for explaining the algorithm of the example of further 
others which shows the 3 color coincidence amendment approach of the pixel 



defective amendment approach of this invention. 

[Drawing 8] It is a block diagram explaining the defect pixel and contiguity pixel 
on R of the pixel defective amendment approach of this invention, G, and B 
space. 

[Drawing 9] It is a detailed flow chart explaining the algorithm of the example of 
further others which shows the 3 color circuits amendment approach of the pixel 
defective amendment approach of this invention. 

[Drawing 10] It is a processing explanatory view corresponding to the defective 
configuration of the pixel defective amendment approach oTthis invention. 
[Drawing 11] It is drawing showing the defective image before amendment by 
"the~pixel"defective~amendment~approach~of this~invention: 
[Drawing 12] It is drawing showing the image after amendment by the pixel 
defective amendment approach of this invention. 
[Description of Notations] 

1 Absolute Value Computation Means 

2 Buffer Memory 

3 MIN Computation Means 

4 Y Address Buffer 

45 Frame Memory 

46 Pixel Defective Location Memory 



